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Delivering on SomerVision:
3 key commitments




Infrastructure Information
Part One:

Somerville’s Urban Hydrology




Somerville Geography

4.2 square miles — every square
foot is valuable!



Somerville: Geography 101
Hills, wetlands, and rivers
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Fill, Development, and MDC

Present day
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Water flows downhill, and to
MWRA pipes
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// Elevation
100 to 150 feet
65 to 100 feet
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Urban Hydrology

Where does water go, and why
doesn’t it go there sometimes?
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Storm drains, sanitary sewers and
combined systems

DRY WEATHER

WET WEATHER
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Somerville’s System

State of the Art water handling...
in 1890
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Collection System
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Combined sewers

Combined 68 miles
Sanitary 62 miles
35 miles

Storm Drain .
* Sanitary & Storm in shared trench <) e R\




Two pipe roads
. but not really separate

Combined 68 miles
Sanitary 62 miles

Storm Drain 35 miles q
* Sanitary & Storm in shared trench \/) b \
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Smaller pipes flow to larger ones
- 3 major interceptors

\ “Tannery Brook -
‘Alewife Brook Ce ,nduﬂ: .
anil ]

—— v \ % -+ | D
|1 =l i o } o
[/ - b—T' L B ] | T
[/ [/ e | |~ { | | . | I
»L» ," / / ,’ ‘ J I’ l | Tl
g WY 7 \

| | | e gp— | —
[ 1 AL |
, | [ | 1L I
{ [ [ L
/ 7 - il | f

) e AN ,f : l "Be acon-Washangton So_mervﬁle
/ SEvA Wi, {Jambrldgc; Bnanch > /\ =

/ X ” 7. \; | ! 1_1 = \ y



Major Subsystems




Subsystem statistics

Sanitary Flow  10-Year Flood Volume
(mgd) (mgd)
1.82 923102
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gh level estim@tes of sanitary flow based on 2017 assessors data for bedrooms and building square footage time
typical wastewateiggeneration rates.

High level estimate§or flood volume based on 24-hour precipitation, calculated area, imperviousness per EPA source
data and factors for rgoff reaching the system.
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Problems

* Why do things go wrong?



T
311 Reports

311 Water & Sewer Related Calls,* 2015-2017
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- Call types include: sewage, sewer, water inquiries, water issues, water
leak in house, water emergency



Heat Map: CY2016 311 W&S Calls
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Blockages and Collapses

Maintenance and Repairs

 Blockages can be
cleared

 Collapses require
emergency repairs




Systematic Flooding

» Load exceeds capacity
Fi.@ 3 =%




T
Flood Hazards

CITY OF SOMERVILLE
HAZARD MITIGATION PLAN UPDATE - Twelve events noted

e 0. 1968 to 2010
T S A= s - Twelve high risk areas

- DR"” - v " d efi n e d
« Model predicts damages

between $38.5M and
$192.5M
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MAPC

Metropolitan Area Planning Council

Draft for Review
December 2013



Constraints

 What is out of Somerville’s
control?



Our use is regulated by
permits issued by:

Regulatory & Permit Restrictions

MWRA Municipal Separate
Sewer Stormwater
EPA/DEP NPDES CSO Discharge
EPA/DEP NPDES MS4 s

\\\\\

Combined
Sewer
Overflows

Sewer
Discharge



Physical limitations

« MWRA interceptors
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Union Square - Nexus of Flows

MWRA System
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- Uphill / Up-pipe areas all contribute to flooding



ft AD

Rain from above.. trouble from below

Somerville Ave X
Bow Street

Bow Street Medford St
Police and Fire

Headquarters

1754 1890



Past Planning

These aren’t new problems, what
has been done to find solutions?



Millers River Drainage
- Capacity in MBTA System




Sewer Separation

- Cost Prohibitive

CDM Reports 1994 — 2009

- - Marginal sewer
City of Somerville w Separation $74M

e f Gl 20093

T3 « Tannery Brook
partial sewer
separation $33M

2006$

Cambridge Branch
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SomerVision

2009 - present

» Increase level of service

- Remove stormwater from system
« Reduce flooding and CSOs

Transportation & Infrastructure
Sewer & Stormwater

Transportation & Infrastructure
Sewer & Stormwater

B. Policy: The City should create incentives and zoning regulations to infiltrate stormwater and

Sewer Separation
What'’s it all about?

Somerville has an old “com-
bined” sewer system that of-
ten puts sewage and storm-
water in the same pipes. This
means that during storms,
the system can overflow,
spilling raw sewage into our
rivers or even backing up
sewer pipes into homes. To
minimize these risks, cities
can improve infrastructure
to separate stormwater

from sewer water. Low-cost
stormwater management
plans can also minimize the
need for expensive construc-
tion by limiting the amount
of storm drainage entering
the system.

VIIl. Goal: Improve stormwater and wastewater management systems to

increasingly separate storm water and sewerage systems and support desired
levels of future growth.

A. Policy: The City should provide a stormwater and sewer system that is able to accommodate
extreme events without flooding or causing combined sewer overflows (CSOs).

. Action: Continue to separate sewer and stormwater drains by working with the Massachusetts Water
Resources Authority, the Enviornmental Protection Agency and others to develop strategies and
secure funding.

N

. Action: Develop and adopt a comprehensive Action Plan that will produce a stormwater system with
the capacity to accommodate flooding, greater frequency and intensity of storms, and rising sea
levels.

w

. Action: Establish and ensure new development follows stormwater management guidelines.

N

. Action: Investigate the potential cost and benefit of installing pumping stations at key areas to
alleviate flooding issues.

& ]

. Action: Ensure all catch-basins are cleaned on a regular and sufficient basis.

“‘SOmervIlle Sewers

to limit stormwater runoff from entering the wastewater system.

. Action: Establish a permitting requirement for increased impervious surface for projects in
residential districts that do not otherwise require a zoning or building permit.

N

. Action: Heighten enforcement of non-compliance with sewer and stormwater regulations.

w

. Action: Create incentive or educational programs for green roofs, rainwater catchment systems,
rain gardens and other stormwater re-use options.

P

Action: Ensure that any new City projects include provisions for water and drainage runoff.

i

Action: Make rain barrels available at more frequent intervals and advertise broadly.

o

Action: Design street reconstruction and renovation projects to capture and release stormwater
runoff slowly, where feasible.

o

Action: Design and install landscaped medians to increase pervious surface and capture runoff
where possible.

©

. Action: Continue to increase the number of healthy street trees and, where possible, incorporate
climate-appropriate vegetation to slow velocity of stormwater runoff on both private and public
lands.

o

. Action: Consider designing and implementing systems to harvest rainwater and collect stormwater
for irrigation use in new parks and other public projects.

10. Action: Investigate the potential use of grey water systems in public and private projects.

Stormwater Runoff
What’s it all about?

Stormwater runoff is bad for
taxpayers and bad for the
environment. When water
goes into storm drains, we pay
for it to travel all the way to
the regional sewage treatment
plant in Boston Harbor. We
can save money and energy by
adding pervious surfaces to our
driveways and yards, instead
of impervious surfaces like
concrete and asphalt.

Pervious pavers use materials that
allow water to percolate through.



Stormwater Management

MWH Report 2013
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- Shifted focus
- Previous solutions
= Bottom of hill
= End-of-pipe
= Increase capacity
- New solutions

= Intercept rain

= Distributed
throughout
catchment

= Preserve capacity



Stormwater Management Strategies

« Runoff management
- Surface storage
- Underground storage

Pipe capacity

TREES TAKE UP AND TRANSPIRE
WATER FROM TRENCH PROVIDING
SHADE AND ENHANCING THE
STREETSCAPE

STORMWATEAFROM
ROADWAY ALOWS INTQ
ORMWATER TREE

PERFORATED PIPE DISTRIBUTES
WATER INTO STONE OR OTHER
STORAGE MEDIA WITHIN THE
STORMWATER TREE TRENCH

PLANTS FILTER AND
TRANSPIRE WATER
WHILE ENHANCING THE
STREETSCAPE

'STONE OR OTHER STORAGE
MEDIA PROVIDES ADDITIONAL
STORMWATER STORAGE




Locally separate stormwater pipes

Combined 68 miles
Sanitary 62 miles

Storm Drain 35 miles q
* Sanitary & Storm in shared trench \/) b \
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e —
Project identification and evaluation

« Concept designs — 8 areas / 11 sub-alternatives
» Cost estimates

« Hydraulic modeling u
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e —
Project ranking

Flood Reduction

> What is the total benefit of the project?

Cost-Effectiveness

> What is the cost per gallon of benefit?

Conclusions

» Lincoln Park is most cost-effective, but has smaller impact

= Somerville Ave Drain has most impact, but expensive

» Nunziato most balanced, with high impact and cost-effective

> Conway half as beneficial at similar cost range

No other projects provide substantial benefits cost-effectively



System Problems

- Systematic Solutions

Flooding occurs because the
system moves water downhill.

Solutions need to be system-wide.






Requires suite of targeted contro

measures ,
[y Sewer

separation &
infiltration /
inflow
mitigation

Green
stormwater
infrastructure

New
stormwater
discharges

Stormwater
storage tanks




Ongoing and evolving strategy

e Past — Present —

- Large scale and small scale q
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Data-driven planning and design

'
Washington St. ' Somerville Avenue

= Washington St X Parker St Bowibeet Medford st

» State of the Art for the i
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Infrastructure Information

Part Two:
Proposed Major Infrastructure

Projects




roject Overview
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Park Improvements
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Existing Example
Beacon étreet (1 MG Storage)
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Construction Estimate

Nunziato Field Stormwater Storage and Park
Upgrades

Estimated construction timeframe:
« 27 months of phased construction
« Storage Tank
* Diversion Structure
* Putnam and Vinal Improvements

« 9 months of park work.

e Field
« Dog Park
 Plaza

Estimated construction cost:
* $14, 600,000 (construction and construction oversight)



USQ - Somerville Ave Sewer Separation
and Streetscapes Reoraion
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Box Culvert and Utilities - Cross-Section

New 16" Water Main

e

O

New 14' by

Culvert

6' Stormwater Box
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Communications
Duct Bank

Line Existing 39" by 26"

Brick Sanitary Sewer

N N N N N N N N O O O O |

New 12" Water Main

Existing
Communications,
Electric, and Gas

Line Existing 12" Clay
Sanitary Sewer

Line Existing 72" Brick
Combined Sewer



Streetscapes - Typical Section

51 New Trees

7' Parking Lane
(where space
11" Travel Lanes available)

R e

6.5 Fully Protected Stormwater Green /

. Infrastructure
Bike Lanes Silva Cells



Streetscapes




Construction Estimate

Somerville Avenue Sewer Separation and
Streetscape Upgrades

Estimated construction timeframe:
3 full construction seasons (3 years if we start in March/April)

« Anticipated construction includes the infrastructure constructed
from Bow Street to Medford Street with the Streetscape to follow
behind.

Estimated construction cost:

*  $50,350,000 (currently working to finalize estimate)

« MassWorks as partner will save the City $13,000,000
« MassWorks has deadlines







Separation Opportunities
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Proposed Connection

o > N & 3 . i ‘ Location of Proposed
“a\ Proposed Forcemain (36" to 48") €8 b\ 3 s ™ VIERRN Connection to GLX Drain
. NS . - Y N\ s v . \ g \

T D
Pump Station Inlet Connection
from the Future Somerville
Avenue Box Culvert

,




Construction Estimate
Redbridge Pump Station

Design has not been started (work pending Board approval)

Estimated design timeframe:
« Secure OPM

* Secure Architect

1 year design.

Estimated construction timeframe:

e 1.5 — 2 years of construction
* Building / Pump Station / Wetwell
 Force main connection

Estimated design & construction cost:
 $19,600,000



Questions?
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